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(57) [Abstract] 

[Problem] To possess characteristic, as equality to R2 
2 or coolant where ormore of that is superior be able to 
use, in same way as R22the working fluid which does 
not have risk which destroys ozone layer ofthe 
stratosphere is offered. 

[Means of Solution] To in circulation line, compresso 
r and condenser and vacuum equipment and evaporator 
to be provided, working fluid in order to circulate to 
order, being a working fluid which is usedfor 
refrigeration cycle which is formed being, Including 
component of 4 kinds of difluoromethane and 1,1,1,2 - 
tetrafluoroethane and the pentafluoroethane and 2 - 
methyl propane, proportion of 2 -methyl propane is 
25 wt% or less (However, 0 wt% does not include. ), ' 
theremaining difluoromethane and 1 , 1 , 1 ,2 - 
tetrafluoroethane and 1,1,1 -trifluoroethane, freezing ^ 
effect and coefficient of performancethe R22 and same 
or greater , at same time, it mixed with kind 
ofproportion where jet pressure becomes range of R22 
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[Claim(s)] 

[Claim 1] In circulation line, it can provide with com 
pressor and condenser and thevacuum equipment and 
evaporator, in order working fluid to circulate to order, 
being aworking fluid which is used for refrigeration 
cycle which is formed. 

Including component of 4 kinds of difluoromethane an 
d 1,1,1,2 -tetrafluoroethane and the pentafluoroethane 
and 2 -methyl propane. 

Among component of aforementioned 4 kinds, proport 
ion of 2 -methyl propane isthe 25 wt% or less 
(However, 0 wt% does not include. ), 

Among component of aforementioned 4 kinds, remaini 
ng difluoromethane andthe 1,1,1,2 -tetrafluoroethane 
and pentafluoroethane, freezing effect is 
chlorodifluoromethane and same or greater, at thesame 
time, coefficient of performance is 
chlorodifluoromethane and same or greater, at same time, 
thecase where it discharges from aforementioned 
compressor, it designatesthat it mixes with kind of 
proportion where jet pressure becomes range ofthe 
chlorodifluoromethane and same extent as feature, 
working fluid . 

[Claim 2] Proportion of aforementioned 2 -methyl pro 
pane is 5 wt%. 

Proportion of aforementioned pentafluoroethane and af 
orementioned 1,1,1,2 -tetrafluoroethane, isinside range 
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which is surrounded with linear part which ties 
thepoint A (0,82), point B (1 1,76), point C (23,55), 
point D (22,47), point E (0,60) and point A (0,82) 
whichare shown in Figure 8 to order. 

Remainder is difluoromethane, working fluid which is 
stated in Claim 1. 

[Claim 3] Proportion of aforementioned pentafluoroet 
hane and aforementioned 1,1,1,2 -tetrafluoroethane, 
isinside range which is surrounded with linear part 
which ties Aepoint A (0,82), point B (11,76), point 
C (23,55), point D (22,47), point F (15.65) and 
point A (0,82) whichare shown in Figure 8 to order, 
working fluid which is stated in the Claim 2. 

[Claim 4] Proportion of aforementioned 2 -methyl pro 
pane is 10 wt%. 

Proportion of aforementioned pentafluoroethane and af 
orementioned 1,1,1,2 -tetrafluoroethane, isinside range 
which is surrounded with linear part which ties 
thepoint A (0,81), point B (19,55), point C (19,48), 
point D (13,52), point E (0,60) and point A (0,81) 
whichare shown in Figure 14 to order. 

Remainder is difluoromethane, working fluid which is 
stated in Claim 1. 

[Claim 5] Proportion of aforementioned pentafluoroet 
hane and aforementioned 1,1,1,2 -tetrafluoroethane, 
isinside range which is surrounded with linear part 
which ties thepoint A (0,81), point B (19,55), point 
C (19,48), point D (13,52), point P (9,60), point F 
(0,72) and the point A (0,81) which are shown in 
Figure 14 to order, working fluid which is statedin 
Claim 4. 

[Claim 6] Proportion of aforementioned 2 -methyl pro 
pane is 15 wt%, 

Proportion of aforementioned pentafluoroethane and af 
orementioned 1,1,1,2 -tetrafluoroethane, isinside range 
which is surrounded with linear part which ties 
thepoint A (0,79), point B (27,39), point C (7,52), 
point D (0,56) and point A (0,79) which are shownin 
Figure 20 to order. 

Remainder is difluoromethane, working fluid which is 
stated in Claim 1. 

[Claim 7] Proportion of aforementioned pentafluoroet 
hane and aforementioned 1 , 1 , 1 ,2 -tetrafluoroethane, 
isinside range which is surrounded with linear part 
which ties thepoint A (0,79), point B (27,39), point 
C (7,52), point E (0,60) and point A (0,79) which are 
shownin Figure 20 to order, woricing fluid which is 
stated in Claim 6. 

[Claim 8] Proportion of aforementioned 2 -methyl pro 
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pane is 20 wt%, 

Proportion of aforementioned pentafluoroethane and af 
orementioned 1,1,1,2 -tetrafluoroethane, isinside range 
which is surrounded with linear part which ties 
thepoint A(0,73), point B (20,50), point C (20,37), 
point D (0,52) and point A (0,73) which are shownin 
Figure 26 to order. 

Remainder is difluoromethane, working fluid which is 
stated in Claini 1 . 

[Claim 9] Proportion of aforementioned pentafluoroet 
hane and aforementioned 1,1,1,2 -tetrafluoroethane, 
isinside range which is surrounded with linear part 
which ties thepoint A (0,73), point B (20,50), point 
E (0,63) and point A (0,73) which are shown in 
Figure 26to order, working fluid which is stated in 
Claim 8. 

[Claim 10] Proportion of aforementioned 2 -methyl pr 
opane is 25 wt%, 

Proportion of aforementioned pentafluoroethane and af 
orementioned 1,1,1,2 -tetrafluoroethane, isinside range 
which is surrounded with linear part which ties 
tiiepoint A (0,66), point B (12,56), point C (19,43), 
point D (19,38), point E (7,38), point F (0,44) and 
the point A (0,66) which are shown in Figure 3 2 to 
order, 

Remainder is difluoromethane, working fluid which is 
stated in Claim 1 . 

[Claim 1 1 ] Aforementioned difluoromethane and afore 
mentioned 1,1,1,2 -tetrafluoroethane and 
theaforementioned pentafluoroethane, furthermore, 
temperature difference in front and backwhich passes 
aforementioned evaporator 5 °C or below , at same time, 
theworking fluid which designates that it mixes with 
kind of proportion where thetemperature difference in 
front and back which passes aforementioned 
condenserbecomes 5 °C or below as feature, states in 
Claim 1. 

[Claim 12] Proportion of aforementioned 2 -methyl pr 
opane is 5 wt%, 

Proportion of aforementioned pentafluoroethane and af 
orementioned 1,1,1,2 -tetrafluoroethane, isinside range 
which is surrounded with linear part which ties 
thepoint A (0,82), point B (1 1,76), point C (23,55), 
point D (22,47), point F (15,65) and point A (0,82) 
whichare shown in Figure 8 to order, working fluid 
which is stated in the Claim 1 1 . 

[Claim 13] Proportion of aforementioned 2 -metiiyl pr 
opane is 10 wt%, 

Proportion of aforementioned pentafluoroethane and af 
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orementioned 1,1,1,2 -tetrafluoroethane, isinside range 
which is surrounded with linear part which ties 
thepoint A(0,81), point B (19,55), point C (19,48), 
point D (13,52), point P (9,60), point F (0,72) and 
the point A (0,8 1 ) which are shown in Figure 14 to 
order, working fluid which is statedin Claim 11. 

[Claim 14] Proportion of aforementioned 2 -methyl pr 
opane is 15 wt%. 

Proportion of aforementioned pentafluoroethane and af 
orementioned 1,1,1,2 -tetrafluoroethane, isinside range 
which is siUTOunded with linear part which ties 
thepoint A (0,79), point B (27,39), point C (7,52), 
point E (0,60) and point A (0,79) which are shownin 
Figure 20 to order, working fluid which is stated in 
Claim 11. 

[Claim 15] Proportion of aforementioned 2 -methyl pr 
opane is 20 wt%. 

Proportion of aforementioned pentafluoroethane and af 
orementioned 1,1,1,2 -tetrafluoroethane, isinside range 
which is surrounded with linear part which ties 
thepoint A (0,73), pomt B (20,50), point E (0,63) 
and point A (0,73) which are shown in Figure 26to 
order, working fluid which is stated in Claim 11. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] As for this inventio 
n, as air conditioner and it is something regarding 
theworking fluid which is used refrigerant etc in 
refrigerator or other heat pump equipment especially, is 
equal tothe chlorodifluoromethane and as it possesses 
action which is superior, it issomething regarding 
working fluid which does not have risk whichdestroys 
ozone layer. 

[0002] 

[Prior Art] From until recently, as air conditioner and 
various working fluid were used therefrigerant etc in 
refrigerator or other heat pump equipment. In addition, 
as shown in Figxu-e 1 as refrigeration system which 
uses woricing fluid,in circulation line 1, it could 
provide with compressor 2, condenser 3, vacuum 
equipment 4and evaporator 5, those which it tries to 
circulate to order had widelybeen utilized working 
fluid. 

[0003] Here, you explain below making use of pressur 
e-enthalpy curve which shows actionin above- 
mentioned refrigeration system which uses working 
fluid, in theabove-mentioned Figure 1 and Figure 2. 

[0004] First, gas of working fluid of low temperatiu-e a 
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nd low pressure which aredischarged from evaporator 
5 is led to compressor 2, above-mentionedgas adiabatic 
compression is done in inside this compressor 2. 
Next, this way it leads gas which was compressed to 
condenser 3, the condensation it does gas which was 
compressed in inside this condenser 3the heat release 
does, isobaric liquefaction does, after that, it opens 
vacuum equipment 4, above-mentioned way 
theadiebatic expansion doing working fluid which 
liquefaction is done, it leads to evaporator 5,the 
constant pressure evaporating, endothermic it does 
working fluid which liquefaction isdone in inside this 
evaporator 5. It has reached point where it freezes with 
this endothermic , in the evaporator 5. 

[0005] Here, enthalpy of working fluid which condens 
ation is done enthalpy of theworking fluid which is 
led to H3 and evaporator 5 is designated as theH4 
enthalpy of working fluid which was compressed 
before being led tothe compressor 2 in above- 
mentioned refrigeration system, enthalpy of working 
fluid in theHl and compressor 2 in H2 and 
condenser 3. To in this case, As working fluid. In 
evaporator 5 working fluid difference of enthalpy in 
occasion whereit evaporates (Hi -H4), namely freezing 
effect (Hi) being large, case where inaddition woricing 
fluid is compressed endothermic ratio when 
evaporating for theamount of work (Hi -H4)/(H2 - 
Hi ), namely for coefficient of performance (COP) to be 
large, such as andfurthermore in compressor 2 case 
where it is compressed fact thatit is range where 
pressure (PC OND) is appropriate it is desirable itmakes 
condition whose. From these points, in past, freon 
were mainly used generally asthe working fluid. 
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[0006] But, there is a problem that destroys ozone laye 
r in stratosphere as the working fluid concerning 
specific freon which are used. Especially, use of 
specific freon where capacity which destroysthe ozone 
layer in stratosphere in recent years, is large is 
controled. Because of this, ozone depletion potential 
which is displayed at ratio of stratosphere ozone 
destroying abilitywith stratosphere ozone destroying 
ability in trichlorofluoromethane (Below CCI3F,, 
"Rl r' with you abbreviate. ) as 1, 0.05 and fine 
chlorodifluoromethane (Below CHC 1 F2 „ "R22" 
with you abbreviate. ), reached point where it is 
utilized widely. 
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[0007] Here, as for this R22, vaporization temperature 
approximately - 5 °C , condensation 
temperatureunder condition of approximately 40 °C, 
coefficient of performance (COP) in theabove- 
mentioned refrigeration system approximately 4.81, 
freezing effect (Hi) approximately 155.75 kJ/kg is high. 
In addition, case where it discharges from compressor 
2 jet pressure (PC OND),are 1537.5 kPa and 
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appropriate range. Furthermore, this R22 is 
incombustibility, in stability, thermodynamic property 
is goodto also chemical, it is expected that in future 
usageincreases as coolant or other woridng fluid. 

[0008] 

[Problems to be Solved by the Invention] But, as for th 
is R22, aforementioned way ozone depletion potential 
0.05 andis minute, but when in future usage increases, 
it isexpected that it becomes something which cannot 
ignore influenceto ozone layer of stratosphere due to 
this R22. 

[0009] Because of this, being an equality to characteris 
tic as coolant in thisR22 in recent years, or a working 
fluid which possesses characteristic abovethat, there is 
not a capacity which destroys ozone layer of 
stratosphere,namely working fluid which does not 
include chlorine in molecular structure issought. 

[0010] And, as one example of this kind of working fl 
uid, ammonia exists. But, in case of ammonia, there 
was a problem in safety on the handling, in only 
refrigeration system of large type there was a or other 
problem which cannotbe utilized. 

[00 II] As for objective of this invention, above-menti 
oned, various kindof problem in working fluid which 
is used as air conditioner and refrigerant etc ofthe 
refrigerator or other heat pump equipment are solved, 
characteristic as as equality to R22 or therefrigerant 
where or more of that is superior possesses, it is to offer 
theworking fluid which does not have risk which 
destroys ozone layer of the stratosphere. 

[0012] 

[Means to Solve the Problems] Due to invention of Cla 
im 1 as for working fluid, To in circulation line, 
compressor and condenser and vacuum equipment and 
evaporator to be provided, working fluid in order to 
circulate to order, being a working fluid which is 
usedfor refrigeration cycle which is formed being, 
difluoromethane, 1,1,1,2 -tetrafluoroethane, 
pentafluoroediane, component of 4 kinds of 2 -methyl 
propane including, Among of component of 4 kinds, 
proportion of 2 -methyl propane is 25 wt% or less 
(However, 0 wt% does not include. ), among 
component of 4 kinds,the remaining difluoromethane 
and 1,1,1,2 -tetrafluoroethane and pentafluoroethane, 
freezing effect is thechlorodifluoromethane and same or 
greater, at same time, coefficient of performance is 
chlorodifluoromethane and thesame or greater, at same 
time, case where it discharges from compressor,it 
designates that it mixes wiSi kind of proportion where 
jet pressurebecomes range of chlorodifluoromethane 
and same extent as feature. 
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[0013] As for working fluid due to invention of Claim 

2, as for proportionof 2 -methyl propane it is a 5 wt% 
at time of inventing Claim 1, theproportion of 
pentafluoroethane and 1 , 1 , 1 ,2 -tetrafluoroethane, is 
inside range which issurrounded with linear part which 
ties point A (0,82), point B (11,76), point C (23,55), 
the point D (22,47), point E (0,60) and point A (0, 
82) which are shown in Figure 8 toorder, remainder is 
difluoromethane. 

[0014] As for working fluid due to invention of Claim 

3, proportion of the pentafluoroethane and 1 , 1 , 1 ,2 - 
tetrafluoroethane, is inside range which is surrounded 
with thelinear part which ties point A (0,82), point B 
(11,76), point C (23,55), point D (22,47), point F 
(15,65)and point A (0,82) which are shown in Figure 
8 to order at time ofinventing Claim 2. 

[0015] As for working fluid due to invention of Claim 

4, as for proportionof 2 -methyl propane it is a 10 wt% 
at time ofinventing Claim 1, theproportion of 
pentafluoroethane and 1,1,1,2 -tetrafluoroethane, is 
inside range which issurrounded with linear part which 
ties point A (0,81), point B (19,55), point C (19,48), 
the point D (13,52), point E (0,60) and point A (0, 
81) which are shown in Figure 14 toorder, remainder 
is difluoromethane. 

[0016] As for working fluid due to invention of Claim 

5, proportion of the pentafluoroethane and 1, 1 , 1 ,2 - 
tetrafluoroethane, is inside range which is surrounded 
with dielinear part which ties point A (0,8 1), point B 
(19,55), point C (19,48), point D (13,52), the point 
P (9,60), point F (0,72) and point A (0,8 1) which are 
shown in Figure 14 to orderat time of inventing 
Claim 4. 

[0017] As for working fluid due to invention of Claim 

6, as for proportionof 2 -methyl propane it is a 15 wt% 
at time ofinventing Claim 1, theproportion of 
pentafluoroethane and 1,1,1,2 -tetrafluoroethane, is 
inside range which issurrounded with linear part which 
ties point A (0,79), point B (27,39), point C (7,52), 
the point D (0,56) and point A (0,79) which are 
shown in Figure 20 to order,remainder is 
difluoromethane. 

[0018] As for working fluid due to invention of Claim 

7, proportion of the pentafluoroethane and 1,1,1,2 - 
tetrafluoroethane, is inside range which is surrounded 
with thelinear part which ties point A (0,79), point B 
(27,39), point C (7,52), point E (0,60) and the point 
A (0,79) which are shown in Figure 20 to order at time 
of inventingthe Claim 6. 

[0019] As for working fluid due to invention of Claim 

8, as for proportionof 2 -methyl propane it is a 20 wt% 
at time ofinventing Claim 1, theproportion of 
pentafluoroethane and 1,1,1,2 -tetrafluoroethane, is 
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inside range which issurrounded with linear part which 
ties point A (0,73), point B (20,50), point C (20,37), 
the point D (0,52) and point A (0,73) which are 
shown in Figure 26 to order,remainder is 
difluoromethane. 

[0020] As for working fluid due to invention of Claim 

9, proportion of the pentafluoroethane and 1,1,1,2 - 
tetrafluoroethane, is inside range which is surrounded 
with thelinear part which ties point A (0,73), point B 
(20,50), point E (0,63) and point A (0,73) whichare 
shown in Figure 26 to order at time of inventing 
Claim 8. 

[0021] As for working fluid due to invention of Claim 

10, as for proportionof 2 -methyl propane it is a 25 
wt% at time of inventing Claim 1, theproportion of 
pentafluoroethane and 1,1,1,2 -tetrafluoroethane, is 
inside range which issurrounded with linear part which 
ties point A (0,66), point B (12,56), point C (19,43), 
the point D (19,38), point E (7,38), point F (0,44) 
and point A (0,66) which are shown in the Figure 3 2 
to order, remainder is difluoromethane. 

[0022] As for working fluid due to invention of Claim 

1 1, at time ofinventing Claim 1, difluoromethane and 
1,1,1,2 -tetrafluoroethane and pentafluoroethane, 
furthermore, temperature difference in front and back 
which passes evaporatorthe 5 ^'C or below , at same 
time, it designates that it mixes with kindof proportion 
where temperature difference in front and back which 
passes condenserbecomes 5 °C or below as feature. 

[0023] As for working fluid due to invention of Claim 

12, as for proportionof 2 -methyl propane it is a 5 wt% 
at time of inventing Claim 1 1 , theproportion of 
pentafluoroethane and 1,1,1,2 -tetrafluoroethane, is 
inside range which issurrounded with linear part which 
ties point A (0,82), point B (1 1,76), point C (23,55), 
the point D (22,47), point F (15,65) and point A (0, 
82) which are shown in Figure 8 toorder. 

[0024] As for working fluid due to invention of Claim 

13, as for proportionof 2 -methyl propane it is a 10 
weight% at time of inventing Claim 1 1 , theproportion 
of pentafluoroethane and 1,1,1,2 -tetrafluoroethane, is 
inside range which issurrounded with linear part which 
ties point A (0,81), point B (19,55), point C (19,48), 
the point D (13,52), point P (9,60), point F (0,72) 
and point A (0,81) which are shown in the Figure 14 
to order. 

[0025] As for working fluid due to invention of Claim 

14, as for proportionof 2 -methyl propane it is a 15 
wt% at time ofinventing Claim II, theproportion of 
pentafluoroethane and 1,1,1,2 -tetrafluoroethane, is 
inside range which issurrounded with linear part which 
ties point A (0,79), point B (27,39), point C (7,52), 
the point E (0.60) and point A (0,79) which are 
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shown in Figure 20 to order. 

[0026] As for working fluid due to invention of Claim 
15, as for proportionof 2 -methyl propane it is a 20 
weight% at time of inventing Claim 1 1 , theproportion 
of pentafluoroethane and 1,1,1,2 -tetrafluoroethane, is 
inside range which issurrpunded with linear part which 
ties point A (0,73), point B (20,50), point E (0, 
63)and point A (0,73) which are shown in Figure 26 
to order. 

[0027] Furthermore, to other than above-mentioned eac 
h component, also it ispossible regarding working 
fluid due to this invention, to mix lubricating oiland 
corrosion inhibitor etc. 

[0028] 

[Embodiment of Invention] Working fluid due to this i 
nvention is formed with component which doesnot 
include chlorine. As a result, aforementioned ozone 
depletion potential is 0, there are nottimes when ozone 
layer in stratosphere is destroyed. 

[0029] In addition, according to working fluid due to t 
his invention, in orderthe proportion of respective each 
component, is chlorodifluoromethane and same or 
greater fordie 150 kJ/kg or greater and jet pressure 
where 4. 8 or more and freezing effect where 
coefficient of performanceas refrigerant are 
chlorodifluoromethane and same or greater to become 
1300 to 1700 kPa of thechlorodifluoromethane and 
same extent, it is manufactured. Because of that, be 
able to utilize, as equality to aforementionedR22 or 
refrigerant which possesses action above that 
refrigeration systemwhich in addition uses R22 can be 
utilized that way. 

[0030] Furthermore, proportion of each component in e 
ach working fluid, when evaporatingand temperature 
difference front and back time of condensation at in 
order tobecome 5 °C or below, occasion where it 
utilizes as refrigerant in the air conditioner etc by 
manufacturing, frost etc being attached to portionof 
evaporator, also etc it decreases to freeze. 

[0031] In addition, working fluid due to this inventio 
n, is formed from component ofthe 4 of 
difluoromethane and 1,1,1,2 -tetrafluoroethane and 
pentafluoroethane and 2 -methyl propane, butamong 
component of these 4, 2 -methyl propane and 
difluoromethane have the flanunability. Therefore, from 
point of safety, as for proportion of 2 -methyl 
propaneand difluoromethane in this invention, be as 
little as possible one is moredesirable. 

[0032] 
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[Working Example(s)] Below, working fluid which rela 
tes to Working Example of this invention isexplained 
concretely. 

[0033] Furthermore, difluoromethane (Below, "R32" 
with you ablireviate. ) with, 1 , 1 , 1 ,2 -tetrafluoroethane 
(Below, "R134a" with you abbreviate. ) with, 
pentafluoroethane (Below, "R125" with you 
abbreviate. ) with,the 2 -methyl propane (Below, 
"R600a" with you abbreviate. ) with it used as 
component which forms working fluid regardingthe 
Working Example below. 

[0034] (Working Example 1) First, setting proportion 
of R600a to 5 wt%, of R32 andthe proportion of 
Ri34a and R125 changing, it manufactured 
eachworking fluid. As next, refrigeration system which 
is shown in Figure I concerning each working fluid,is 
used, coefficient of performance (COP) and freezing 
effect (Hi) are sought, case where itdischarges from 
compressor 2 temperature difference (TCOND) in front 
and back which passesthe temperature difference 
(TEVAP) and condenser 3 in front and back which 
passes jet pressure (PC OND)and evaporator 5 was 
meastn-ed respectively. Result is shown in Figure 3 to 
Figure 7. Furthermore, vertical axis shows wt% of 
R 1 34a in these figures,the horizontal axis has shown 
wt% of RI25, In addition, sum total of each 
proportion of 4 kinds component which consists 
ofthe R600a and R134a and R125 and R32 
concerning theproportion of R32, displayed as 
remaining portion which does notreach to 100 wt%. 

[0035] Here, as for Figure 3, it is a figure which shows 
change of thecoefficient of performance (COP) in each 
working fluid. In Figure 3, coefficient of performance 
is equality to R22 or above that, theportion which fills 
up condition of 4. 8 or more was painted in point. 

[0036] In addition, as for Figure 4, it is a figure which 
shows changeof freezing effect (Hi) in each working 
fluid. Regarding Figiire 4, freezing effect is equality 
to R22 or above that,the portion which fills up 
condition of 150 kJ/kg or greater was painted in 
thepoint. 

[0037] Furthermore, Figure 5 is figure which shows ch 
ange of thejet pressure (PC OND) of each working fluid 
which discharges from compressor 2. Regarding 
Figure 5, portion which is close to jet pressure of 
theR22, fills up condition of 1300 to 1700 kPa, was 
painted in point. 

[0038] In addition, as for Figure 6, it is a figure which 
shows changeof temperature difference (TEVAP) of 
each working fluid in front and back which passes the 
evaporator 5. Regarding Figure 6, ponion of 5 °C or 
below where this temperature difference is littlewas 
painted in point. 
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00a^R134ai:R1 2 5 t R 3 2 t^&'^^ittz^^iZ 
tel^T, fS®Sia;El<4. 8ia±. 50kJ/kg 
ii(±. qtajE*;£)< 1300-1700kPa (Diki^^Mtz LX 

tfz. R3 2f::ol^T^i, 4afilt53^<0«';Soi±<OlD;6<, 100 



[0 04 1] mS\Z7r:T^0lZR3 2tR^ 34 at R1 25 
i:R600a t<D4 0(DfiE5^S#^, R 6 0 0 a <^>;l^it* 5 
%i:iSSLfcf^iil3iE«:(Z)ii^, R 1 2 5 R 1 3 4 a t<;);I^ 
il;A<, ^A(0, 82).^B(11. 76),^C(23, 
55) , j§D (2 2, 47) , (0, 60) , MA (0. 

8 2) ^mizmAjtzm^xm^ti^mE (^xm^j^Ltzmm 

) -CfetJ. m^)t<R3 2ttiii^olZ)^^ti>ZtlZ^f^). 
^mmtS^lS7%;M^^mfi<R 2 2 <i:f53^t L < \tttiWi±lztii^ 

xi^htttiz^ mthE.tit<R2 ztmmmztji^xi^izt 

t<tyt^^. Lfc/)<or. R3 2<!:R134a<t:R125i:R6 
0 0 a<D=&;I^J±^C(0^ap^(ZiaaLfc^^(3f±, R2 2<i: 

t<X^^Ztt<t>f)^-^tzo 



[0 0 4 2] ±^^<D3'oa>^mzmxx. m^m^^x^ 
mmmzis\fmm<D}EiS.mt<BX\iiTo^n^mtzLxi^^ 
mSibt(Dmm^^i^tz. "to^M^^maizmitxTTir. 



[00 4 3] mSiZi^T^OlZ^ ±^<DMXm^)mLtz% 

^iiZ^A (0. 82) , (1 1. 76) , «C ( 

23. 55),^D(22. 47),^FC15, 65).^ 

A (0. 8 2) ^mizt^A^fzm^xm^ti^mm^izisi^xit 
, mmm'pmmm\z^\irht^^<Di^mmt<6''ci>jLT\zt6i^tz. 

gS5i^f3|S^;J)<o L^r ;i S i: U d C t ;a<<J??S < S C t f}<m' o 



[0039] Furthermore, as for Figure 7, it is a figtire whic 
h shows changeof temperature difference (TCOND) of 
each working fluid in front and back which passes the 
condensers. Regarding Figure 7, this temperature 
difference is little, portion of 5 °C or below waspainted 
in point. 

[0040] When next, from each result which is shown in 
above-mentionedFigure 3 to Figure 7, it mixes with 
R600a and R134a and R125 and theR32 in, 
coefficient of performance 4. 8 or more and freezing 
effect sought range of themdxing ratio where 150 kJ/kg 
or greater and jet pressure have filled up condition of 
the 1300 to 1700 kPa. Result is shown in Figure 8. 
Furthermore, regarding this Figure 8, in same way as 
theabove-mentioned Figure 3 to Figure 7, vertical axis 
shows weight % of R 1 34a, the horizontal axis has 
shown weight % of R125. Sum total of each mixing 
ratio of 4 kinds component, displayed in addition, 
concerning R32, as remaining portion which does not 
reach tothe 100 weight %. 

[0041] Way it shows in Figure 8, of R32 and of R134 
a and componentof 4 of R125 and R600a including, 5 
% sets proportion of R600a when of working fluid 
which, proportion of R 125 and R134a, It is a range (It 
painted in point range) which is surrounded with linear 
part which ties the point A (0,82), point B (1 1,76), 
point C (23,55), point D (22,47), point E (0,60) and 
point A (0,82) toorder, in order for remainder to 
become R32, coefficient of performance and 
thefreezing effect have become equal to R22 or above 
that as by mixing, itxmderstands that jet pressure 
becomes R22 and same extent. Therefore, when each 
proportion of R32 and R134a and R125and R600a is 
manufactured inside this range, as equality to theR22 
or coolant which possesses effect above that it 
understoodthat it can utilize. 

[0042] Next, when evaporating and temperature differe 
nee front and back time ofthe condensation at range of 
weight ratio which fills up condition of 5 °C or 
belowin addition to above-mentioned 3 condition, was 
sought. In combination with result to Figure 8, it 
shows. 

[0043] As shown in Figure 8, among ranges which pai 
nt in theabove-mentioned point, furthermore in inside 
range which issurrounded with linear part which ties 
point A (0,82), point B (1 1,76), point C (23,55),the 
point D (22,47), point F (15,65) and point A (0,82) 
to order, when evaporating and thetemperature 
difference front and back time of condensation at it 
became 5 °C or below. Therefore, when proportion is 
manufactured inside this range, theoccasion where it 
utilizes as coolant in air conditioner etc, frostetc being 
attached to portion of evaporator, it understood that 
itdecreases to freeze. 
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[0044] (mmiSlZ) ff. R6 00a<DS^it$1 Oa 
LT, R32i:R134ai:R125 tOfE'^tti 

. SI (C^Lfc>&;9vXT-A$fifflL. f&mm» (COP) , 

B^RtaiHA CP CON D) . m^S5^&^ri>mmzts\f 
-sags (TEVAP) tsj:xfmm^3^&i&rm^\zisif 
■sags (TcoND) s^ti-Pti^SLfco ^om^^mQ 

a<;)Sg%$^L, aiaiiRI 2 5<»SS%$^I^LXt^i>o $ 
R3 2a);I^itlCOL^TIi. R600atR134ai:R 
1 2 5^R3 2<t/)^^nP§4Sfi?»<^#S^it<^»A^ 100 



[0 0 4 5] ZZX. 1391*. ^-f^iSSS^ClfcltSRfcS^a ( 

COP) (D^^b^^Lfca-efe^, aQfcfci^rii. is^sa 



[0 0 4 6] ttz. m^o\t. ^^m^Wztsif^)ft:&^&}^ ( 



[0047] m^ Mt. E^ffi2/I^t)ti:tb^Ft^^&f^ 

iii3iE<*a)ttdtiE* (pcoND) omt^mLtzmxhio m 

11^ZfcL^•Cl^, R2 2<;)IittbE^3(Ciai^. 1 300-'17 0 
0 k P a(0S<^$iSfcLrL^4SB^$^T*^y>tLfco 



[0 0 4 8] ttz. m^zit. ^^ussiiisr^tn^i^fcit 

^§^^i&5!E»<0iag^ (TEVAP) (D^t^^^LtzmX^^ 



[0049] Hi 3(i, SaSS3$ai§f 

lt^§fPiS3£»:<Z);agM (TCOND) <7)^^b$^ L/t{aT*35 



[0 0 5 0] ±5£<DS9-(S1 3lC:^pr§jS*A^b. R 

600ai:R134ai:R125i:R3 2 t -t*/;^^ 

iz^ba^T. «@^aA<4. 8ia±, 50k j/k 



[0044] (Working Example 2) First, setting proportion 
of R600a to 10 wt%, of R32 andthe proportion of 
R134a and R125 changing, it manufactured 
eachworking fluid. As next, refrigeration system which 
is shown in Figure I concerning each working fluid,is 
used, coefficient of performance (COP) and freezing 
effect (Hi) are sought, case where itdischarges from 
compressor 2 temperature difference (TCOND) in front 
and back which passesthe temperature difference 
(TEVAP) and condenser 3 in front and back which 
passes jet pressure (PC OND)and evaporator 5 was 
measured respectively. Result is shown in Figure 9 to 
Figure 13. Furthermore, vertical axis shows wt% of 
R134a in these figures,the horizontal axis has shown 
wt% of R125. In addition, sxmi total of each 
proportion of 4 kinds component which consists 
ofthe R600a and R134a and R125 and R32 
concerning theproportion of R32, displayed as 
remaining portion which does notreach to 100 wt%. 

[0045] Here, as for Figure 9, it is a figure which shows 
change of thecoefficient of performance (COP) in each 
working fluid. Regarding Figure 9, coefficient of 
performance is equality to R22 or above that,the 
portion which fills up condition of 4. 8 or more was 
painted in thepoint. 

[0046] In addition, as for Figure 10, it is a figure whic 
h shows changeof freezing effect (Hi) in each working 
fluid. Regarding Figure 10, freezing effect is equality 
to R22 or above that,the portion which fills up 
condition of 1 50 kJ/kg or greater was painted in 
thepoint. 

[0047] Furthermore, Figure 1 1 is figure which shows c 
hange of thejet pressure (PC OND) of each working 
fluid which discharges from compressor 2. Regarding 
Figure 1 1, portion which is close to jet pressure of 
theR22, fills up condition of 1300 to 1700 kPa was 
painted in point. 

[0048] In addition, as for Figure 12, it is a figure whic 
h shows changeof temperature difference (TEVAP) of 
each working fluid in front and back which passes the 
evaporator 5.- Regarding Figure 12, portion of 5 °C 
or below where this temperature difference is littlewas 
painted in point. 

[0049] Furthermore, as for Figure 13, it is a figure whi 
ch shows changeof temperature difference (TCOND) of 
each working fluid in front and back which passes the 
condenser 3. Regarding Figure 13, this temperamre 
difference is little, portion of 5 °C or below waspainted 
in point, 

[0050] When next, from each result which is shown in 
above-mentionedFigure 9 to Figure 13, it mixes with 
R600a and R134a and R125 and theR32 in. 
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gia±. ttaE*A<1 3 0 0-1 700kPa<0lfe«^$'SfcL 



[0 05 1] 01 4(Z^'rcfc5IC, R32i:R134ai:R1 
2 5iR6 00 ai:<D40a)fiE53'*^^. R6 00a<DS^lt 
^ 1 0SM%i:ifirgLfcf^a3S«:a)«^. R125i:R134 
ai:<7);S^htA<, jMA (0. 8 1) , (1 9, 5 5) . ^- 
C (19, 48) . J^O (13, 52) . (0, 60) , 

(0. 8 1) ^Il(c3e^f£s»T*a*^^ssa (S-e^y 

mttzmm) g|y;b<R3 2i:^i:§<fco(::;'S^r^C<k 

Xl^^Ztt<m^i). Lfzt^<riX. R3 2i:R134atR1 

2 6 tRs 0 0 ao^m^it^zommmzmmLtzm^izit 

, R2 2i:fi]ll^,t<tt-^tiia±(;)aS^Wr^;tJSi:L-C|iJ 

m^^ztf}<x^^ztt}<t>f^^^tz. 



[0 0 5 2] ±5Ii<^)3 0CD*WZ3tlDx.T. ^^^fccfctf 



[0 0 5 3] ^1 ^izmt^'iiz^ ±mo)^xm^)ykLtz^m 

(7)5*>, $blC, (0, 8 1) . (1 9. 5 5) , ^ 

C (19, 48) , (13. 52) . (9. 60) . 

(0. 7 2) . iSA (0, 8 1) ^l^ilzs^f£^s^•c*a* 
m L fzmz. m^^o)Ui^\znmf}<oi^x:i^t L^ o ztt<'p 

ti<UhZtt<t>t^^tz. 



[0054] (3g]Siff«3) R600a(OS^i±$1 51 

§%(::i5SLT. R 3 2 i: R 1 3 4 a t R 1 2 5 i(0;I^J±S 

, li]iic^Lfc;i^;lvXTA$iS^L, fSa^a (COP) . 
y^'M^^ CH i) ^^ir)S^i:tlc, S^ffl2/i^btta3*tu5 
K(/)o±tbE:fe (PCONO) , ^%S5$aM'r^fliai::fcMt 

^;agii CTEVAP) ii^xsim^z^^^mtmmzi^\-f 

^iagH (TCOND) S^-tL-FtlfflSLfc^ ^(7)«S$[I11 
5 -mi 9(C^Ffo CtlbCOSlZfcL^r, $8tlfiliR1 3 

4a(^am%$^L. ^lai^R 1 2 5<DM^%J^Lri^i)o 



coefficient of perfoimance 4. 8 or more and freezing 
effect sought range of themixing ratio where 150 kJ/kg 
or greater and jet pressure have filled up condition of 
thel300 to 1700 kPa, Result is shown in Figure 14. 
Furthermore, regarding this Figure 14, in same way as 
theabove-mentioned Figure 9 to Figure 13, vertical 
axis shows wt% of R134a, the horizontal axis has 
shown wt% of R 125. Sum total of each mixing ratio 
of 4 kinds component, displayed in addition, 
concerning R32, as remaining portion which does not 
reach tothe ICQ wt%. 

[0051] As shown in Figure 14, Of R32 and of R134a 
and component of 4 of R 1 25 and R600a including, 
10 wt% sets mixing ratio of R600a when of working 
fluid which, mixing ratio of R 1 25 and R134a, It is a 
range (It painted in point range) which is surrounded 
with linear part which ties the point A (0,8 1 ), point B 
(19,55), point C (19,48), point D (13,52), point E(0, 
60) and point A (0,8 1) toorder, in order for remainder 
to become R32, coefficient of performance and 
thefreezing effect have become equal to R22 or above 
that as by mixing, itunderstands that jet pressure 
becomes R22 and same extent. Therefore, when each 
mixing ratio of R32 and R134a and R125and R600a 
is manufactured inside this range, as equality to 
theR22 or coolant which possesses effect above that it 
understoodthat it can utilize. 

[0052] Next, when evaporating and temperature differe 
nee front and back time ofthe condensation at range of 
weight ratio which fills up condition of 5 °C or 
belowin addition to above-mentioned 3 condition, was 
sought. In combination with result to Figure 14, it 
shows. 

[0053] As shown in Figure 14, among ranges which p 
aint in theabove-mentioned point, furthermore, in 
inside range which issurrounded with linear part which 
ties point A (0,81), point B (19,55), point C (19,48), 
the point D (13,52), point P (9,60), point F (0,72) 
and point A (0,81) to order, whenevaporating and 
temperature difference front and back time of 
condensation atit became 5 °C or below. Therefore, 
when proportion is manufactured inside this range, 
theoccasion where it utilizes as coolant in air 
conditioner etc, frostetc being attached to portion of 
evaporator, it understood that itdecreases to freeze. 

[0054] (Working Example 3) First, setting proportion 
of R600a to 15 wt%, of R32 andthe proportion of 
R134a and R 125 changing, it manufactured 
eachworking fluid. As next, refrigeration system which 
is shown in Figure 1 concerning each working fluid,is 
used, coefficient of performance (COP) and freezing 
effect (Hi) are sought, case where itdischarges from 
compressor 2 temperature difference (TCOND) in front 
and back which passesthe temperature difference 
(TEVAP) and condenser 3 in front and back which 
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^tz. R3 2(3[);l^itfZOL^rii, R600ai:R134ai: 



[0055] ccr*. 0151*. ^^m^mztsiiiifSim^Si 
(COP) (DiEit^^LtcS-cfc^o m^ 5fcfcl^T^i. jsa 

ffiaA<R2 2i:fg^tL<IA^tlia±'efe*, 4. 8m±(0* 



[0 0 5 6] mi 6ii, ^j^m^wiz^n^)^^Midi^ ( 

A<R2 2tf^l?^,L<(i^niil±'efeS, 150kJ/kglU 



[0 0 5 7] 01 7li. EJS®2*^bttiil$tL^#^ 

17fCfcL^Tfi. R2 2<D^&E,Mz]il\ 1 300'-17 0 



[0 0 5 8] ttz. 1^1 8 li. 5Siii^t'-5m[«f::fclt 
§«-^iSSi£f*<7)ag^ (TEVAP) (D^it^ir:LfzmV&h 
o ® 1 Slcfci^rii, C<0;^g^;b<'>3ji:i^5''cmT<7)gp«^^^ 



[0 0 5 9] Sbiz, HI 9ii. /-g^iteiga^aig-r^mf^ifc 

It^«-f^i!)3?[«:<0;^g^ (TCOND) <7)mit^yr^Ltzmv& 



[0 0 6 0] ±2&0(ai 5-^1 9fZjrt-§^^)!l^b. 

R600ai:R134ai:R1 2 5 ^ R 3 2 ^ * "tifcii 

^^cSl^T, fiLm^mti<4. 8iu±, .i^;$a^/j<i sok j/ 

k g ia±, qtti3E*A< 1300-1700kPa <;)*#$afc 

fc\ Z(0ig2 o^cfcl^rt. ±'^(Dm^ 5-si 9(i:i^«ic, 

$a$*Id:R1 3 4a^DS§%^^L. mUitR^ 2 5<7)aM%^ 
^LrL^§o ^fc. R32lCOlv-Cli, 4 ®fie^(7)^;I^ht(7) 
laA<, 1 0 0la%lziiL^i:l^3^iy(^lSS^i:L-C^t)Lfc<. 



passes jet pressure (PC OND)and evaporator 5 was 
measured respectively. Result is shown in Figure 15 
to Figure 19. Furthermore, vertical axis shows wt% of 
R134a in these figures,the horizontal axis has shown 
wt%ofRl25. In addition, sum total of each 
proportion of 4 kinds component which consists 
ofthe R600a and R134a and R 125 and R32 
concerning theproportion of R32, displayed as 
remaining portion which does notreach to 100 wt%. 

[0055] Here, as for Figure 15, it is a figure which sho 
ws change of thecoefFicient of performance (COP) in 
each working fluid. Regarding Figure 15, coefficient 
of performance is equality to R22 or above that,the 
portion which fills up condition of 4. 8 or more was 
painted in thepoint. 

[0056] In addition, as for Figure 16, it is a figure whic 
h shows changeof freezing effect (Hi) in each working 
fluid. Regarding Figure 16, fi-eezing effect is equality 
to R22 or above that,the portion which fills up 
condition of 150 kJ/kg or greater was painted in 
thepoint. 

[0057] Furthermore, Figure 17 is figure which shows c 
hange of thejet pressure (PC OND) of each working 
fluid which discharges from compressor 2. Regarding 
Figure 17, portion which is close to jet pressure of 
theR22, fills up condition of 1300 to 1700 kPa was 
painted in point. 

[0058] In addition, as for Figure 18, it is a figxu-e whic 
h shows changeof temperature difference (TEVAP) of 
each working fluid in front and back which passes the 
evaporator 5. Regarding Figure 18, portion of 5 
or below where this temperature difference is littlewas 
painted in point. 

[0059] Funhermore, as for Figure 19, it is a figure whi 
ch shows changeof temperature difference (TCOND) of 
each working fluid in front and back which passes the 
condenser 3. Regarding Figure 19, this temperature 
difference is little, portion of 5 "^C or below waspainted 
in point. 

[0060] When next, from each result which is shovm in 
above-mentionedFigure 15 to Figure 19, it mixes with 
R600a and R134a and R125 and theR32 in, 
coefficient of performance 4. 8 or more and freezing 
effect sought range of themixing ratio where 150 kJ/kg 
or greater and jet pressure have filled up condition of 
the 1300 to 1700 kPa. Result is shown in Figure 20. 
Furthermore, regarding this Figure 20, in same way as 
theabove-mentioned Figure 15 to Figure 19, vertical 
axis shows wt% of R 134a, the horizontal axis has 
shown wt% of R 125. Sum total of each mixing ratio 
of 4 kinds component, displayed in addition, 
concerning R32, as remaining portion which does not 
reach tothe 100 wt%. 
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[006 1] g|2 0(Cjjt-r<fc^fC. R32tR1 34aiR1 
2 6tReOOat(D4'O0)fiL^i'^^. R600a(D;I^it 
^ 1 5%<ti6SLtcf^i63lE«:<;)ii#, R125i:R134ai: 
<7);I^lt/)<. (0. 7 9) , SB (2 7, 3 9) , SC ( 

7. 52) , SO (0. 56) . SA (0. 7 9) 

f£S^-c8i^*i^s® (S"C'Sy;iLfci5a) -eiby. ay/i< 

R3 2i:35:'i)J:5(c;l^r-5Ci:lCcfcy. lSi®^ai>cfct;?f?.:i 
or. R3 2 i:R 1 3 4 a ^R 1 2 5 iR6 0 0 a(D&;I^it 



[0 0 6 2] *f^, ±^0)3o<D^mzm^x. mM^ti^if 
Mmmizis\fm^O}^s.mt)<5''c)>j.T<D^i^^mzLxi^^ 

Sgj±(0lgS**3^)fc. 't(^m^^m2 0lzmitXir:t. 



[0 0 6 3] m2o\z7Fi'^oiz. ±^(D^xm^)'^Ltzmm 

OO-^. (0, 79) . jSB (2 7, 39) . ^ 

C (7. 52) , SE (0. 60) . SA (0. 79) 

i^Mzm^vm^*iimmP^\z^i^xit. m^m'^mmmiz^ 

\f^tiim<D)^m^t<eX)ilT\zt6:otzo Lfzt<'oX. ;S^J±$ 

if^^mtLxmmLtzmz. m^m<Dmi>^\znmfi<oi^x:;ifi 

^tl^oZtf3<<i^U<tj:^Ztf}<t^f}^^tzo 



[0 0 6 4] (Uli^H) ^-f. R6 00 a<7);l^Jt^ 2 OS 
m^d^SLr, R3 2i:R1 3 4ai:R1 25i:(Z)fl^it$ 

. I11fc^FLfc;tavXxA$fl!fflL, (COP) . 

(H i) ^n^i^^tttiz^ E$a^2;!I^bl!tal*tL^ 
KCOqttbE:^ (PCOND) . mm^s^'i&j^rm^iztsii 
^;^gll CTEVAP) fc.i:t/,'l^g3^ai^r^Btiaf::fclt 
^j^gH (TCOND) S^n^tl^SLfco •5-c;)i^m*[l2 
1 -132 5(c^r-r. ^'cCfc, Zttih(Dm\z^l^x. $iEI*liR13 
4 a(Z)fil%$^FL. SttliR 1 2 5 (7)aM%*^LTL^^« 
R3 2(D;I^Jt(COt^TI*, R600ai:R134ai 
n^ 2StR3 2tt^i^^AmfS.i^<D^^^it0mt<. 10 



[0 0 6 5] ZZX. mZMt. §f^i»3S«:(Cfclt4«mSSa 
(COP) (Dmiti:7^Lfzmx&i). S2 1 fCfca^rii. ISS 
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[0061] As shown in Figure 20, Of R32 and of R134a 
and component of 4 of R125 and R600a including, 
15 % sets proportion of R600a when of working fluid 
which, proportion of R125 and R134a, It is a range (It 
painted in point range) which is surrounded with linear 
part which ties the point A (0,79), point B (27,39), 
point C (7,52), point D (0,56) and point A (0,79) to 
order, inorder for remainder to become R3,2, coefficient 
of performance and freezing effect havebecome equal to 
R22 or above that as by mixing, it understandsthat jet 
pressure becomes R22 and same extent. Therefore, 
when each proportion of R32 and R134a and 
R125and R600a is manufactured inside this range, as 
equaUty to theR22 or coolant which possesses effect 
above diat it understoodthat it can utilize. 

[0062] Next, when evaporating and temperature differe 
nee front and back time ofthe condensation at range of 
weight ratio which fills up condition of 5 or 
belowin addition to above-mentioned 3 condition, was 
sought. In combination with result to Figure 20, it 
shows. 

[0063] As shown in Figure 20, among ranges which p 
aint in theabove-mentioned point, furthermore, in 
inside range which issurrounded with linear part which 
ties point A (0,79), point B (27,39), point C (7,52), 
the point E (0,60) and point A (0,79) to order, when 
evaporating and temperature difference thefront and 
back time of condensation at it became 5 or below. 
Therefore, when proportion is manufactured inside this 
range, theoccasion where it utilizes as coolant in air 
conditioner etc, frostetc being attached to portion of 
evaporator, it understood that itdecreases to freeze. 

[0064] (Working Example 4) First, setting proportion 
of R600a to 20 wt%, of R32 andthe proportion of 
R134a and R125 changing, it manufactured 
eachworking fluid. As next, refrigeration system which 
is shown in Figure 1 concerning each working fluid,is 
used, coefficient of performance (COP) and freezing 
effect (Hi) are sought, case where itdischarges from 
compressor 2 temperature difference (TCOND) in front 
and back which passesthe temperature difference 
(TEVAP) and condenser 3 in front and back which 
passes jet pressure (PC OND)and evaporator 5 was 
measured respectively. Result is shown in Figure 2 1 
to Figure 25. Furthermore, vertical axis shows wt% of 
R134a in these figures,the horizontal axis has shown 
wt% of R125. In addition, sum total of each 
proportion of 4 kinds component which consists 
ofthe R600a and R134a and R125 and R32 
concerning theproportion of R32, displayed as 
remaining portion which does notreach to 100 wt%. 

[0065] Here, as for Figure 21, it is a figure which sho 
ws change of thecoefficient of performance (COP) in 
each working fluid. Regarding Figure 21, coefficient 
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of .performance is equality to R22 or above that,the 
portion which fills up condition of 4. 8 or more was 
painted in thepoint. 

[0066] In addition, as for Figure 22, it is a figure whic 
h shows changeof ft^ezing effect (Hi) in each working 
fluid. Regarding Figure 22, freezing effect is equality 
to R22 or above that,the portion which fills up 
condition of 150 kJ/lcg or greater was painted in 
thepoint. 

[0067] Furthermore, Figure 23 is figure which shows c 
hange of thejet pressure (PC OND) of each working 
fluid which discharges from compressor 2. Regarding 
Figure 23, portion which is close to jet pressure of 
theR22, fills up condition of 1300 to 1700 kPa was 
painted in point. 

[0068] In addition, as for Figure 24, it is a figure whic 
h shows changeof temperature difference (TEVAP) of 
each working fluid in front and back which passes the 
evaporator 5. Regarding Figure 24, portion of 5 °C 
or below where this temperature difference is littlewas 
painted in point. 

[0069] Furthermore, as for Figure 25, it is a figure whi 
ch shows changeof temperature difference (TCOND) of 
each working fluid in front and back which passes the 
condenser 3. Regarding Figure 25, this temperature 
difference is little, portion of 5 °C or below waspainted 
in point. 

[0070] When next, from each result which is shown in 
above-mentionedFigure 21 to Figure 25, it mixes with 
R600a and R134a and R125 and theR32 in, 
coefficient of performance 4. 8 or more and freezing 
effect sought range of themixing ratio where 150 kJ/kg 
or greater and jet pressure have filled up condition of 
the 1300 to 1700 kPa. Result is shown in Figure 26. 
Furthermore, regarding this Figure 26, in same way as 
Aeabove-mentioned Figure 21 to Figure 25, vertical 
axis shows wt% of R 134a, the horizontal axis has 
shown wt% of R125. Sum total of each mixing ratio 
of 4 kinds component, displayed in addition, 
concerning R32, as remaining portion which does not 
reach tothe 100 wt%, 

[0071] As shown in Figure 26, Of R32 and of RI34a 
and component of 4 of R125 and R600a including, 
20 % sets proportion of R600a when of working fluid 
which, proportion of R125 and R134a, It is a range (It 
painted in point range) which is surrounded with linear 
part which ties the point A (0,73), point B (20,50), 
point C (20,37), point D (0,52) and point A (0,73) to 
order, inorder for remainder to become R32, coefficient 
of performance and freezing effect havebecome equal to 
R22 or above that as by mixing, it understandsthat jet 
pressure becomes R22 and same extent. Therefore, 
when each proportion of R32 and R134a and 
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R12Sand R600a is manufactured inside this range, as 
equality to theR22 or coolant which possesses effect 
above diat it understoodthat it can utilize. 

[0072] Next, when evaporating and temperature differe 
nee front and back time ofthe condensation at range of 
weight ratio which fills up condition of 5 **C or 
belowin addition to above-mentioned 3 condition, was 
sought. In combination with result to Figure 26, it 
shows. 

[0073] As shown in Figure 26, among ranges which p 
aint in theabove-mentioned point, fiirthermore, in 
inside range which issurrounded with linear part which 
ties point A (0,73). point B (20,50), point E (0, 
63)and point A (0,73) to order, when evaporating and 
temperature difference front andback time of 
condensation at it became 5 °C or below. Therefore, 
when proportion is manufactured inside this range, 
theoccasion where it utilizes as coolant in air 
conditioner etc, frostetc being attached to portion of 
evaporator, it understood that itdecreases to freeze. 

[0074] (Working Example 5) First, setting proportion 
of R600a to 25 wt%, of R32 andthe proportion of 
R13'4a and R 125 changing, it manufactured 
eachworking fluid. As next, refrigeration system which 
is shown in Figure 1 concerning each working fluid,is 
used, coefficient of performance (COP) and freezing 
effect (Hi) are sought, case where itdischarges from 
compressor 2 temperature difference (TCOND) in front 
and back which passesthe temperature difference 
(TEVAP) and condenser 3 in front and back which 
passes jet pressure (PC OND)and evaporator 5 was 
measured respectively. Result is shown in Figiu^ 27 
to Figure 31. Furthermore, vertical axis shows wt% of 
R134a in these figures,the horizontal axis has shown 
wt% of R 1 25. In addition, sum total of each 
proportion of 4 kinds component which consists 
ofthe R600a and Rl34a and R125 and R32 
concerning theproportion of R32. displayed as 
remaining portion which does notreach to 100 wt%. 

[0075] Here, as for Figure 27, it is a figure which sho 
ws change of thecoefficient of performance (COP) in 
each working fluid. Regarding Figure 27, coefficient 
of performance is equality to R22 or above that,the 
portion which fills up condition of 4. 8 or more was 
painted in thepoint. 

[0076] In addition, as for Figure 28, it is a figure whic 
h shows changeof freezing effect (Hi) in each working 
fluid. Regarding Figure 28, freezing effect is equality 
to R22 or above that,the portion which fills up 
condition of 150 kJ/kg or greater was painted in 
thepoint. 

[0077] Furthermore, Figure 29 is figure which shows c 
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hange of thejet pressure (PC OND) of each working 
fluid which discharges from compressor 2. Regarding 
Figure 29, portion which is close to jet pressiu'e of 
theR22, fills up condition of 1 300 to 1 700 kPa was 
painted in point. 

[0078] In addition, as for Figure 30, it is a figure whic 
h shows changeof temperature difference (TEVAP) of 
each working fluid in front and back which passes the 
evaporator 5. Regarding Figure 30, portion of 5 
or below where this temperature difference islittle, was 
painted in point. 

[0079] Furthermore, as for Figure 3 1, it is a figure whi 
ch shows changeof temperature difference (TCOND) of 
each working fluid in front and back which passes the 
condenser 3. Regarding Figure 31, this temperature 
difference is little, portion of 5 °C or below waspainted 
in point. 

[0080] When next, from result which is shown in abov 
e-mentionedFigure 27 to Figure 31, it mixes with 
R600a and R134a and R125 and theR32 in, 
coeflFicient of performance 4. 8 or more and freezing 
effect sought range of themixing ratio where 150 kJ/kg 
or greater and jet pressure have filled up condition of 
the 1300 to 1700 kPa. Result is shovm in Figure 3 2. 
Furthemiore, regarding this Figure 3 2, in same way as 
theabove-mentioned Figure 27 to Figure 31, vertical 
axis shows weight % of R 134a, the horizontal axis has 
shown weight % of R 125. Sum total of each mixing 
ratio of 4 kinds component, displayed in addition, 
concerning R32, as remaining portion which does not 
reach tothe 100 weight %. 

[0081] As shown in Figure 3 2, Of R32 and of R134a 
and component of 4 of R125 and R600a including, 
25 wt% sets mixing ratio of R600a when of working 
fluid which, mixing ratio of R125 and R134a, It is a 
range (It painted in point range) which is surrounded 
with linear part which ties die point A (0,66), point B 
(12,56), point C (19,43), point D (19,38), pointE(7, 
38), point F (0,44) and the point A (0,66) to order, in 
order for remainder to become R32, coefficient of 
perfomianceand freezing effect have become equal to 
R22 or above- that as bymixing, it understands that jet 
pressure becomes R22 and same extent. Therefore, 
when each mixing ratio of R32 and Rl 34a and 
R125and R600a is manufactured inside this range, as 
equality to theR22 or coolant which possesses effect 
above that it understoodthat it can utilize. 

[0082] Next, when evaporating and temperature differe 
nee front and back time ofthe condensation at range of 
weight ratio which fills up condition of 5 °C or 
belowin addition to above-mentioned 3 condition, was 
sought. As a result, range which fills up condition of 
this 5 entirelydid not exist. 
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[0083] 



[0083] 

[Effects of the Invention] As above explained, woricing 
fluid due to this invention is formed with 
thecomponent which does not include chlorine. As a 
result, aforementioned ozone depletion potential is 0, 
there are nottimes when ozone layer in stratosphere is 
destroyed. As a result, it can utilize ideally as coolant. 
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[0084] In addition, according to working fluid due to t 
his invention, in orderthe proportion of respective each 
component, coefficient of performance as coolant the4. 
8 or more and freezing effect for 150 kJ/kg or greater 
and jet pressure to become 1300 to 1700 kPa,it is 
manufactured. Because of that, be able to utilize, as 
equality to aforementionedR22 or coolant which 
possesses action above that refrigeration systemwhich 
in addition uses R22 can be utilized that way. 

[0085] Furthermore, proportion of each component in e 
ach working fluid, when evaporatingand temperature 
difference front and back time of condensation at in 
order tobecome 5 °C or below, when utilizing, as 
refrigerant in air conditioner etc bymanufacturing, frost 
etc being attached to portion of evaporator,also it 
decrease?!s to freeze. As a result, from as preferred 
refrigerant it becomes possible to utilize. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a conceptual explanatory diagram of refti 
geration cycle which uses coolant. 

[Figure 2] It is a pressure-enthalpy curve of working flu 
id in in refrigeration cycle. 

[Figure 3] It is a figure which shows change of coefficie 
nt of performance (COP) of working fluid in 
the Working Example 1 of this invention. 

[Figure 4] It is a figure which shows change of freezing 
effect (Hi) of working fluid in the Working Example 1. 

[Figure 5] In Working Example 1, it is a figure which s 
hows change of jet pressure (PC OND) ofiSe working 
fluid which discharges from compressor. 

[Figure 6] In Working Example 1, it is a figure which s 
hows change of temperature difference (TEVAP) ofthe 
working fluid in front and back which passes 
evaporator. 

[Figure 7] In Working Example 1 , it is a figure which s 
hows change of temperature difference (TCOND) ofthe 
working fluid in front and back which passes 
condenser. 
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PFigure 8] It is a figure which shows range of weight rat 
io whose each componentwhich is mixed in working 
fluid in Working Example 1, is desirable. 

[Figure 9] It is a figure which shows change of coefficie 
nt of performance (COP) of working fluid in 
theWorking Example 2 of this invention. 

[Figure 10] It is a figure which shows change of freezin 
g effect (Hi) of working fluid in theWorking Example 2. 

[Figure 1 1] In Working Example 2, it is a figure which 
shows change of jet pressure (PC OND) ofthe working 
fluid which discharges firom compressor. 

[Figure 12] In Working Example 2, it is a figure which 
shows change of temperature difference (TEVAP) ofthe 
working fluid in front and back which passes 
evaporator. 

[Figure 13] In Woricing Example 2, it is a figure which 
shows change of temperature difference (TCOl^TD) ofthe 
working fluid in front and back which passes 
condenser. 

[Figure 14] It is a figure which shows range of weight r 
atio whose each componentwhich is mixed in working 
fluid in Working Example 2, is desirable. 

[Tigure 15] It is a figure which shows change of coeffic 
ient of performance (COP) of working fluid in 
theWorking Example 3 of this invention. 

[Figure 16] It is a figure which shows change of freezia 
g effect (Hi) of working fluid in theWorking Example 3. 



[Figure 17] In Working Example 3, it is a figure which 
shows change of jet presstire (PC OND) ofthe working 
fluid which discharges firom compressor. 

[Figure 18] In Working Example 3, it is a figure which 
shows change of temperature difference (TEVAP) ofthe 
woricing fluid in fi-ont and back which passes 
evaporator. 

[Figure 19] In Working Example 3, it is a figure which 
shows change of temperature difference (TCOND) ofthe 
woricing fluid in front and back which passes 
condenser. 

[Figure 20] It is a figure which shows range of weight r 
atio whose each componentwhich is mixed in working 
fluid in Working Example 3, is desirable. 

[Figure 21] It is a figure which shows change of coeffic 
ient of performance (COP) of working fluid in 
theWorking Example 4 of this invention. 



ISTA's ConvertedKokai(tm). Version 1.2 (There may be errors in the above translation. ISTA caimot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.22 



JP 97025480 Machine Translation 



[132 2] mmm^izisif^y^m^i$i(D>^ms}}^ ch i) 



(OttdiErft (PCOND) 0mtiiFiLtz®V&^. 



[02 4] |gJ6^4fZfcL^T. s^s^ai^rsttisfzfcits 

^ill35{*<7);a@^ (TEVAP) <Dilitiir:Lfzm-^S>?>. 



[132 5] §gSE^4fcfci^r, s.«8i?saari)i?rsfcfe(ts 
^i!iss<*<7);^gii (TcoND) <o^^b*^Lfcia-e&^). 



[1112 6] |g^g«l4^zfc(t§f^iil3S£^*lctel^r, ;i^$-tt^«- 



[02 7] c(3[)^0^(D§ejfi#«5fzfc(t§ffi43Si*(;)fSjtffia ( 

COP) (DMit^7r:LfzmV&^o 



[0 2 8] 5ss6ei5f3fc{t§i^iii3Sf*0;i^a3aii CH i) 



[02 9] llsfiei|5^zfcl^r, E^®;s>^b»tai*tL«)f^ii5S<* 

a)tt£±lE* (PCOND) O^it^ipiLtzmv&^o 



[03 0] |g^6^5fcfcl^r, ^^il^aiif i»miS[cfeit^ 

^m^M<D}SLS.m: (TEVAP) OOS^bS^L/i0-Cfei>o 



[03 1] liS6^5fz^^l^T, «.^si$aigr^s9Sfz^>it^ 

^i&;^f*a);ag^ (TCOND) (;)^^b^^ Lfc0'efci). 



[03 2] |gSE^5(ZJ>(t5i^l&3iE«cfcLvc, 



[?F-^<7)lft0J] 

2 E$igffi 

3 .^^H 

4 ^ES 
5 



[Figure 22] It is a figure which shows change of fireezin 
g effect (Hi) of working fluid in the Working Example 4. 



[Figure 23] In Working Example 4, it is a figure which 
shows change of jet pressure (PC OND) ofthe working 
fluid which discharges from compressor. 

[Figure 24] In Working Example 4, it is a figure which 
shows change of temperature difference (TEVAP) ofthe 
woiicing fluid in front and back which passes 
evaporator. 

[Figure 25] In Working Example 4, it is a figxure which 
shows change of temperature difference (TCOND) ofthe 
working fluid in front and back which passes 
condenser. 

[Figure 26] It is a figure which shows range of weight r 
atio whose each componentwhich is mixed in working 
fluid in Working Example 4, is desirable. 

[Figure 27] It is a figure which shows change of coefFic 
ient of performance (COP) of working fluid in 
the Working Example 5 of this invention. 

[Figure 28] It is a figure which shows change of freezin 
g effect (Hi) of working fluid in the Working Example 5. 

[Figure 29] In Working Example 5, it is a figure which 
shows change of jet pressure (PC OND) ofthe working 
fluid which discharges from compressor. 

[Figure 30] In Working Example 5, it is a figure which 
shows change of temperature difference (TEVAP) ofthe 
working fluid in front and back which passes 
evaporator. 

[Figure 31] In Working Example 5, it is a figure which 
shows change of temperature difference (TCOND) ofthe 
.working fluid in front and back which passes 
condenser. 

[Figure 32] It is a figure which shows range of weight r 
atio whose each componentwhich is mixed in working 
fluid in Working Example 5, is desirable. 

[Explanation of Reference Signs in Drawings] 

1 circulation line 

2 compressor 

3 condenser 

4 vacuum equipment 

5 evaporator 
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[Figure 31] 
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